Fluorescence response of 4-(N,N'-dimethylamino)benzonitrile in room temperature ionic liquids: observation of photobleaching under mild excitation condition and multiphoton confocal microscopic study of the fluorescence recovery dynamics.
The fluorescence behavior of 4-(N,N'-dimethylamino) benzonitrile has been studied in room temperature ionic liquids (ILs) as a function of temperature, excitation wavelength, and exposure time. Dual emission from the locally excited (LE) and intramolecular charge transfer (ICT) states of the molecule has been observed and the relative intensities of the two emission bands and the peak position of the ICT emission are found consistent with the viscosity and polarity of the ILs. Temperature dependence study reveals a blue shift of the ICT emission peak with lowering of temperature indicating that under this condition the emission occurs from incompletely solvated state of the molecule. The observed excitation wavelength dependence of the emission behavior has been attributed to the microheterogeneity of the media. Exposure of the solution to the exciting radiation under very mild condition is found to influence the relative intensities of the two emission bands; an enhancement of the LE emission accompanied by a slight decrease of the ICT emission is observed. The emission intensities, however, return almost to their original values when the exposed solution is kept in the dark. The observation has been attributed to photoreaction of the exposed molecules and the recovery to replenishment of phototransformed molecules by the surrounding unexposed molecules. Fluorescence recovery after photobleaching has been studied by multiphoton confocal fluorescence microscopic technique to obtain insight into the recovery dynamics. The diffusion coefficient estimated from this study is found to be lower than that predicted by the Stokes-Einstein equation by a factor of nearly 7 indicating the microheterogeneous nature of the ILs.